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Abstract 
Purpose: To determine the effectiveness of the ABCDEF bundle, when implemented in the ICU 
setting, to reduce mechanical ventilation, manage and prevent delirium, and adjust sedation. 
Background: ICU delirium is a common hospital problem that 80% of critically ill patients in 
the ICU experience. Several tools and guidelines have been developed to prevent and manage 
ICU delirium and the risk factors associated with delirium. The ABCDEF bundle is one of the 
tools that came out of the Pain, Agitation and Delirium guidelines to manage critically ill 
patients.  
Design: Literature review of published scholarly articles.  
Outcome Measures: ABCDEF bundle use in correspondence with ICU delirium days, days of 
mechanical ventilation, and type of sedation in relation to delirium days.  
Methods: PubMed, CINAHL, and the Cochrane Library electronic databases were used to 
research the ABCDEF bundle and its association with ICU delirium, mechanical ventilation 
time, and sedation. Articles published within the last ten years, 2011-2021, that met inclusion 
criteria were included within this literature review.  
Results: Of the 14 articles included within the literature review, all were in support of the 
ABCDEF bundle and its use in the ICU setting.  
Conclusions: The ABCDEF bundle is recommended for use in the ICU setting. ABCDEF 
bundle use and compliance have been found to significantly reduce the number of days 
mechanical ventilation is required, has reduced delirium prevalence, and has allowed for 
successful sedation adjustments to reduce the risk for delirium.  
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Introduction 
 Delirium is defined as a disturbance of consciousness that has a sudden onset and a 
fluctuating course, as well as a change in cognition (Kotfis, Marra & Ely, 2018). Delirium is 
commonly experienced by many patients during an intensive care unit (ICU) admission, and is 
more commonly referred to as ICU delirium (Kotfis, Marra & Ely, 2018). According to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5), a set of guidelines for the 
assessment and diagnosis of mental disorders, having patients evaluated by a psychiatrist is the 
gold standard for diagnosing ICU delirium (Kotfis, Marra & Ely, 2018). A psych consult is not 
always a feasible option which contributes to why so many cases of ICU delirium go 
undiagnosed (Kotfis, Marra & Ely, 2018). According to the European Delirium Association and 
the American Delirium Society, the DSM-5 notes that alterations in content or attention and the 
level of consciousness or arousal are core features that lead to a diagnosis of delirium (2014). 
Due to fluctuations within the course of delirium and mental status changes being difficult to 
detect at times, it has been noted that even well trained professionals only diagnose less than 1/3 
of patients with delirium (Kotfis, Marra & Ely, 2018). Furthermore, delirium is also commonly 
overlooked during bedside assessments, by nursing staff and physicians, and is underdiagnosed 
80% of the time (Garret, 2016).  
Risk factors of ICU delirium include older age, cognitive impairments, inadequate pain 
management, medications such as benzodiazepines and opioids, depth of sedation, severe 
systemic illness, and mechanical ventilation where over 80% of these patients experience ICU 
delirium (Kotfis, Marra & Ely, 2018). Sedation depth can be determined using the Richmond 
Agitation-Sedation Scale (RASS), which looks at patients level of consciousness and arousal; 
lower scores (RASS -4 or -5) indicate a deeper level of sedation (Kotfis, Marra & Ely, 2018). 
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Severe systemic illnesses are life-threatening conditions that are associated with a high risk for 
mortality without treatment. According to the American Society of Anesthesiologists, sepsis, 
hemodynamic instability, coagulopathy, and hypothermia are of the most severe and life-
threatening illnesses (2014). These illnesses may lead to decreased central nervous function in 
response to physiological stress as well as a decreased physical and or mental reserve, which 
increases the risk for delirium (Kotfis, Marra & Ely, 2018). ICU delirium has many effects on 
patient outcomes such as a longer hospital stay, increased length of time spent on mechanical 
ventilation, increased treatment costs, and increased mortality (Kotfis, Marra & Ely, 2018). In an 
analysis of 479 critically ill patients, Vasilevskies et al. found that an average 30 day ICU stay 
related to ICU delirium is $17,838 per patient (2018). This expense is comprised of several cost 
categories including pharmacy, labs, diagnostic radiology, therapy, and central supply 
(Vasilevskies et al., 2018).   
In order to prevent ICU delirium, several different protocols, assessment tools, and 
guidelines have been developed. One of these delirium assessment tools is the Pain, Agitation, 
Delirium (PAD) Guideline, which was created by the Society for Critical Care Medicine (Kotfis, 
Marra & Ely, 2018). The PAD guidelines were created to assist clinicians in better managing 
pain, agitation, and delirium in patients (Pandharipande, Patel & Barr, 2014). These guidelines 
emphasize routine pain, sedation, and delirium assessments and its treatment protocol is as 
follows, pain management first, maintaining light sedation levels, and aiming for the use of 
nonpharmalogical approaches to manage delirium (Pandharipande, Patel & Barr, 2014). Because 
there is still so much that is unknow about this aspect of critical care, PAD guidelines help to fill 
these gaps in knowledge (Pandharipande, Patel & Barr, 2014).  
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 There are many different assessment tools that nurses have the ability to deploy within 
ICUs when monitoring for delirium (Kotfis, Marra & Ely, 2018). The Confusion Assessment 
Method for the Intensive Care Unit (CAM-ICU) is one of the most commonly used delirium 
assessment tools in the ICU. The CAM-ICU assessment tool has been used in practice since 
1990 and was designed for use at the bedside (Kotfis, Marra & Ely, 2018). This tool includes the 
RASS and assesses for changes in mental status, altered levels of consciousness, disorganized 
thinking, and inattention and can also be used on mechanically ventilated patients (Kotfis, Marra 
& Ely, 2018). The CAM-ICU has shown to have 93-100% sensitivity and 98-100% specificity 
(Kotfis, Marra & Ely, 2018). In addition to the CAM-ICU tool, the Intensive Care Delirium 
Screening Checklist (ICDSC) is another commonly used diagnostic tool. The ICDSC assesses 
for eight different diagnostic criteria which include inattention, altered level of consciousness, 
psychosis, disorientation, speech and mood changes, psychomotor changes, sleep disturbances, 
and other fluctuations of symptoms (Kotfis, Marra & Ely, 2018). The ICDSC has 75% sensitivity 
and 82% specificity, and delirium can be diagnosed when 4/8 criteria are positive (Kotfis, Marra 
& Ely, 2018).  
In order to treat ICU delirium, early management is critical and both pharmalogical and 
non-pharmacological approaches may be utilized. Common pharmalogical medications include 
opioids, benzodiazepines, typical and atypical antipsychotics, and dexmedetomidine (Kotfis, 
Marra & Ely, 2018). Dexmedetomidine is a medication being investigated for effectiveness since 
it has both sedative and analgesic properties and is associated with less of a risk for delirium 
(Lee, 2019). Non-pharmacological approaches include decreased environmental stimuli, family 
involvement, sleep hygiene, early mobilization, and physiotherapy (Kotfis, Marra & Ely, 2018). 
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Even though ICU delirium can be treated pharmalogically, there is limited evidence supporting 
its efficacy (Kotfis, Marra & Ely, 2018). 
 Because prevention and early management are key factors in reducing the prevalence of 
ICU delirium, the implementation of the ABCDEF bundle into the ICU setting has emphasized 
the importance of delirium management (Reznik & Slooter, 2019). The ABCDEF bundle stems 
from the PAD guidelines and is an evidence based resource that implements the PAD care 
guidelines into practice (Pandharipande, Patel & Barr, 2014). Additionally, the ABCDEF bundle 
promotes the concept of ICU liberation that is supported by the Society of Critical Care 
Medicine (Kotfis, Marra & Ely, 2018). ICU liberation is a large scale quality improvement 
project, taking place in 76 ICUs, that is implementing the PAD guidelines into practice by use of 
the ABCDEF bundle (Ely, 2017). This concept works to liberate patients from harm and 
anything that threatens human dignity while in the ICU (Ely, 2017). The acronym ABCDEF 
stands for assess, prevent, and manage pain, both spontaneous awakening trials (SAT) and 
spontaneous breathing trials (SBT), choice of analgesia and sedation, delirium: assess, prevent, 
and manage, early mobility and exercise, and family involvement (Marra et al., 2017). This 
bundle acts as an evidence-based set of guidelines for clinicians to use in the management of 
ICU delirium demonstrating improved patient outcomes (Marra et al., 2017). Because the 
ABCDEF bundle specifically addresses analgesia and sedation, it is an important set of 
guidelines to investigate when considering what type of impact pharmalogic intervention may 
have on patients at risk for developing ICU delirium or who are actively experiencing ICU 
delirium.  
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The purpose of this integrative review is to determine the effects of the ABCDEF bundle 
on the length of time patients are mechanically ventilated, how sedation is adjusted, and how 
delirium is prevented and managed within the ICU setting. 
PICOT Question 
In critically ill adult patients (P), how does the use of the ABCDEF bundle (I) compared to not 
using the ABCDEF bundle (C) affect ventilation time, delirium presence, and sedation practices 
(O) while in the ICU (T)? 
Methods 
 PubMed, CINAHL, and the Cochrane Library electronic databases were used to begin 
researching the ABCDEF bundle and its association with ICU delirium. Initial search terms 
included: ICU delirium, delirium, ABCDEF bundle, sedation, older adults, mechanical 
ventilation, PAD guidelines, and benzodiazepines. These initial search terms generated 378 
sources. Inclusion criteria consisted of articles published within the last 10 years (2011-2021), 
utilized the ABCDEF bundle or PAD guidelines, included ICU delirium, and noted an adult 
patient population. The inclusion criteria allotted for 30 articles to be retained for further review 
and evaluation. Duplicates were removed which made for a total of 28 articles. Of these 28 
articles that were retained for evaluation, articles were excluded if they were more than ten years 
old, did not have any mention of the ABCDEF bundle or PAD guidelines, did not mention ICU 
delirium, did not relate to the ICU setting, and or did not focus on the adult population. In total, 
14 articles were included within this integrative review.  
Results 
 After completing a literature review there were several themes evident that directly relate 
to the research question. 1) The implementation of the ABCDEF bundle in the critical care 
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setting is associated with a decreased length of time for mechanical ventilation. 2) The use of the 
ABCDEF bundle improves delirium management in critically ill patients. 3) The ABCDEF 
bundle has impacted pharmalogical sedation practices. The 14 studies within this review have 
sample sizes ranging from 103 to 6,953 participants and were all adult patients within an ICU. 
This review highlights the benefits of the ABCDEF bundle when used in the critical care setting 
to manage delirium, reduce mechanical ventilation time, and make sedation adjustments.  
ABCDEF Bundle Impact on Ventilation Time  
 The use of the ABCDEF bundle in the critical care setting has been associated with fewer 
days of mechanical ventilation for adult patients experiencing ICU delirium. A study conducted 
within a medical and surgical ICU by Morandi et al. found that the sedation (C) portion of the 
bundle as well as the spontaneous awakening trials (B) had a significant impact on mechanical 
ventilation days (2011). Implementing daily spontaneous awakening trials as part of the bundle 
reduced mechanical ventilation time by 2 days, also decreasing the ICU length of stay by 3.5 
days (Morandi et al., 2011). In a study by Balas et al. (2014) it was found that spontaneous 
awakening trials were increased from 53% to 71% and spontaneous breathing trials were 
increased from 71% to 84% with the use of the ABCDEF bundle when attempting to wean 
patients from mechanical ventilation. Patient ventilator days were also reduced by 3 days 
compared to patients who were not included within the study. Another cross-sectional study by 
Wyler et al. (2018) examined 143 mechanically ventilated patients who demonstrated 
improvements in both FiO2 and PaO2 after implementation of ABCDEF bundle practices 
reducing total ventilator days.  
ABCDEF Bundle Impact on Delirium Management 
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 Pharmalogical interventions are commonly used to manage ICU delirium. Using 
dexmedetomidine in place of benzodiazepines for critically ill patients requiring short term 
sedation was found to reduce the total number of days ICU delirium is experienced (Morandi et 
al., 2011). Two double-blind randomized control trials revealed that mechanically ventilated 
patients who received dexmedetomidine compared to benzodiazepines, experienced an average 
of 4 less days of ICU delirium (N=106 vs. N=375) (Morandi et al., 2011). Additionally, patients 
receiving dexmedetomidine had an overall lower prevalence of delirium (54% versus 76.6%) in 
comparison to those receiving benzodiazepines (Morandi et al., 2011). This medication 
adjustment trial falls within the ABCDEF bundle as sedation management has a significant 
impact on the presence and management of delirium.  
 Furthermore, a study by Garret (2016) addressing pain, sedation, and delirium in 
mechanically ventilated patients revealed findings related to parts B and E of the ABCDEF 
bundle. Examining part B, both spontaneous awakening and breathing trials were found to 
significantly reduce the duration of delirium (Garret, 2016). Exploring part E of the bundle, early 
mobility, Garret (2016) determined that this element has the most positive correlation for 
reducing the incidence of delirium. In addition, a study by Schweickert (2009) found that ICU 
patients on bedrest were more prone to developing muscle weakness and that in order to combat 
this, mobility and lighter sedation led to a shorter duration of delirium, less mechanical 
ventilation time, and overall improved neurological outcomes.    
A study conducted within a single medical center, by Balas et al. (2014), examined the 
use of the ABCDEF bundle in the ICU, and found that this led to a 14% decrease in delirium 
prevalence and of the patients that did experience delirium, they were delirious for one day less. 
The findings from the Balas et al. (2014) single study align with a study by Barnes-Daly et al. 
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(2017) that consisted of 6,094 patients in a quality improvement project across several medical 
centers. Barnes-Daly et al. (2017) found that ABCDEF bundle use and compliance was 
associated with improved mental status in critically ill patients and that for every 10% increase in 
the number of days patients were in the ICU, where some parts of the bundle were utilized, the 
number of days patients were alive and without delirium increased by 15%.  
 Barnes-Daly et al. (2017) studied 6,094 patients throughout seven California community 
hospitals determining the association between ABCDEF bundle compliance and patient 
outcomes such as being delirium free and coma free. This study revealed that ABCDEF bundle 
compliance was associated with more delirium free days (Barnes-Daly et al., 2017). 
This study focused on examining two aspects of utilizing the bundle: partial and complete 
compliance where the patient outcomes of delirium free and coma free days were compared. 
Patients who were in the partial compliance group show increased delirium free and coma free 
days (1.15; 95% CI, 1.09-1.22; p <0.001) (Barnes-Daly et al., 2017). Patients in the complete 
compliance group also had significantly improved outcomes of increased delirium free and coma 
free days (1.02; 95% CI, 1.01-1.04; p = 0.004) (Barnes-Daly et al., 2017). This study 
demonstrated that both complete and partial compliance to the ABCDEF bundle can notably 
decrease the rate patients experience ICU delirium.  
ABCDEF Bundle Impact on Sedation Practices 
Within the ABCDEF bundle, C represents the choice of analgesics which guides 
clinicians in determining which type of sedation patients receive. One study found that making 
changes to the medications commonly prescribed for sedation benefitted patients in several 
ways. Sedation during mechanical ventilation is commonly accomplished with the use of opioids 
and benzodiazepines; however, these medications are known to increase the risk for delirium. In 
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order to combat this problem, other medications like dexmedetomidine are being investigated for 
their use and effectiveness in reducing the risk for delirium when sedation is required. 
Dexmedetomidine is a medication approved for short term use by the FDA and was initiated as 
an alternative to opioids and benzodiazepines in a study by Morandi et al. (2011). Patients 
receiving dexmedetomidine were ventilated for less time (19.9 hours vs. 42.5 hours) and had a 
shorter ICU length of stay (1.5 days vs. 6.5 days) (Morandi et al., 2011). Morandi et al. also 
found that patients who did not receive continuous sedation while mechanically ventilated were 
weaned off of the ventilator 4 days earlier than those patients receiving continuous sedation 
(2011). The patients not receiving continuous sedation received bolus doses of morphine based 
upon provider’s orders (Morandi et al., 2011).   
 Balas et al. (2014) implemented the ABCDEF bundle into five different ICUs within a 
single medical center and found fewer patients were given benzodiazepines (51% versus 62%) 
after the bundle was implemented into practice. Pandharipande, Patel & Barr (2014), observed 
that patients receiving dexmedetomidine over lorazepam had 4 days less of delirium than those 
receiving lorazepam, and had a 70% less chance of developing delirium during the first six days 
of administration. In addition to this, Balas et al. (2014) found that bundle use was associated 
with an overall lower incidence of delirium (48.7% versus 62.3%) as well as less ICU days with 
delirium (33% versus 50%). 
Discussion 
The use of the ABCDEF bundle in the critical care setting has been found to be an effective 
intervention in reducing mechanical ventilation days, managing and reducing delirium, and 
guiding different sedation practices. Implementing the ABCDEF bundle into the critical care 
setting is recommended (Garret, 2016). The three aspects being investigated within this review 
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are all interrelated as ventilation correlates with sedation and delirium, and sedation with 
delirium as well.  
When the ABCDEF bundle was being created and improved by Vanderbilt University, this 
team of providers conducted several studies and determined that spontaneous awakening trials 
and interrupting sedation were effective in reducing ventilation time (Garret, 2016). In regard to 
the bundles impact on mechanical ventilation, all of the included studies found a reduction in 
ventilator days with bundle use. Since mechanical ventilation is so common in the ICU setting 
and is an associated risk factor for delirium, minimizing the occurrence would improve overall 
patient outcomes (Kotfis, Marra & Ely, 2018). In addition to reducing mechanical ventilation for 
the benefit of reducing delirium, this also lessens the risk for ventilator associated pneumonia 
(Garret, 2016). The Centers for Disease Control and Prevention (CDC) conducted a study with 
5,000 mechanically ventilated patients and utilized parts of the ABCDEF bundle, specifically the 
parts A,B, and C, and found a decrease in nosocomial infections and complications related to 
these infections (Klompas et al., 2015). Even though the articles reviewed supported the use of 
the bundle to reduce ventilation time, one study that took place in the neurointensive ICU noted 
that patients with an increased intracranial pressure (ICP) are not candidates for spontaneous 
awakening and spontaneous breathing trials (Wyler et al., 2018). This goes along with the fact 
that many patients in the neurointensive ICU receive sedatives and analgesics to lower ICP, 
which made evaluating the use of alternative sedative medications difficult while trying not to 
alter arousal and neurological exams within this population (Wyler et al., 2018). 
Sedation is commonly used while patients are receiving mechanical ventilation to provide 
comfort measures and breathing compliance with the ventilator. Although sedation is critical for 
pain control, it is also a risk factor for delirium (Kotfis, Marra & Ely, 2018). Because 
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benzodiazepines and opioids are of the most common sedatives used for ventilated patients, 
implementing the ABCDEF bundle and investigating the use of alternative sedatives has led to 
improved outcomes such as a reduction in delirium prevalence and length of active delirium 
when present. Dexmedetomidine is a highly selective alpha 2 agonist that has both sedative and 
analgesic properties (Lee, 2019). This medication has been evaluated in comparison to 
benzodiazepines since it is associated with less delirium and even delirium prevention (Lee, 
2019). Dexmedetomidine allows patients to transition from being asleep to awake much quicker 
so they are able to communicate and cooperate earlier on in their treatment (Lee, 2019). The 
2013 version of the PAD guidelines does not include specific medication recommendations for 
delirium management (Pandharipande, Patel & Barr, 2014). Since part C in the ABCDEF bundle 
encompasses the choice of sedation, making adjustments to common sedation practices relates to 
the bundle and strives to limit the amount of sedation patients require and receive.  
Part D of the ABCDEF bundle specifically addresses delirium and it has been found that 
bundle implementation significantly reduces delirium (Wyler at al., 2018). Since delirium occurs 
in up to 80% of ICU patients, implementing the ABCDEF bundle has been recommended to help 
prevent and lower its incidence rate (Pandharipande, Patel & Barr, 2014). Even though the 
number of days that delirium is reduced may not sound like that many, when considering how 
expensive the ICU stay is related to delirium, less days is associated with fewer expenses for 
hospitals as well as improved patient outcomes. ICU delirium is related to poor patient outcomes 
such as increased mechanical ventilation time, longer ICU length of stay, increased risk for 
cognitive dysfunction, and also death (Pandharipande, Patel & Barr, 2014). Delirium screening 
and management are critical aspects of nursing care in the ICU and implementation of the 
ABCDEF bundle into practice does correlate with a decreased presence of delirium.  
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Recommendations for Future Research 
Implementing the ABCDEF bundle into practice within the ICU setting is recommended. 
Further research on this bundle should continue in order to find the most optimal ways to 
improve patient outcomes in the ICU. Since several of the studies included within this review 
only took place in one location, expanding these studies to include more patients from other 
medical centers, either local or not, could be beneficial at addressing one of the most common 
limitations found from these studies, small sample size and lack of generalizability. Other 
multicenter studies were reviewed and the findings between the single studies did compare with 
the multicenter studies; however, increasing the others would provide stronger evidence in 
support of the ABCDEF bundle.  
Even though the patient populations from each of the studies reviewed involved critically 
ill adult patients, there were some limitations found with bundle use between the 
pathophysiology of illness. In the Wyler et al. (2018) study, which took place within a 
neurointensive ICU, patients with increased ICP were not candidates for spontaneous awakening 
and breathing trials. Even though this study found the ABCDEF bundle to be effective, part of 
the bundle (B) could not be included in their results (Wyler et al., 2018). This finding goes along 
with bundle compliance and how several studies had different definitions for compliance. The 
Wyler at al. (2018) study was the only study within this integrative review that did not take place 
within a medical or surgical ICU and it was the only study to find an aspect of the bundle that 
was not feasible to implement in practice.  
ABCDEF bundle compliance was another important aspect that came up within several 
studies. Barnes-Daly et al. (2017) emphasized the importance of critical bundle compliance in 
determining the success of managing ICU delirium. This study measured both partial (some 
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aspects of the bundle were used) and total (all aspects were used) compliance and found that 
higher compliance was associated with more delirium free days and overall improved survival 
(Barnes-Daley et al., 2017). Future studies should take compliance into consideration before 
making decisions about the effectiveness of the bundle in practice. It is also important to define 
what bundle compliance looks like in each study as different researchers may have different 
definitions for compliance and research methods may not capture this critical element.  
Conclusion 
Even though the ABCDEF bundle consists of several different parts, each of these 
components contribute to improving patient outcomes for critically ill adult patients in the ICU 
setting. Evidence supports the use of ABCDEF bundles to reduce mechanical ventilation days, 
guide sedation practices, reduce the prevalence of delirium, and reduce the total ICU length of 
stay in critically ill adult patients. These improvements in patient outcomes further support the 
use of ABCDEF bundles in practice and research collaboratives aimed at reducing the overall 
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Table of Evidence 











Major Findings Related 
to PICOT Question 
Limitations 
Worldwide 
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3 1,521 survey 
respondents from 
47 countries. 
A 41 question 
survey describing 
the ABCDEF 
bundle was sent to 
ICU physicians.  
57% of survey respond-
ents reported implemen-
ting the ABCDEF bundle. 
58% of survey respo-
ndents reported prescri-
bing sedatives and 65% 
Reported prescribing 
Atypical antipsychotics 
for ICU delirium. 
 
Self-reporting since this 
study was completed 
through a survey, more 
responses from certain 
countries, only ICU 
physicians took the 
survey, and incomplete 












L., Silva, M. 
T., 
Bergamaschi, 
C. C., Lopes, 
L. C., Moura, 
M., Fiol, F., 
Systematic 
Review  
1 Adult patients 18 
years and older 
admitted to the 
ICU.  






into the ICU. 
The effectiveness and 
safety around 
implementing ABCDE 
and ABCDEF bundles in 
the ICU is being 
investigated. Reported 
outcomes include 
information on length of 
stay in the ICU, length of 
Risk for bias in qualitative 
and quantitative studies. 
The quality of primary 
studies could be a limiting 
factor.   








time on the ventilator, and 
















2 Medical and 
surgical ICU 
patients. 




help to reduce 
delirium.  
Patients assessed with the 
ABCDE bundle had a 
14% decrease in mortality 
one year later. Patients 
not receiving sedation 
were weaned off of the 
ventilator four days 
earlier. Patients receiving 
DEX had better target 
sedation levels less time 
with delirium. 























and delirium as 




ABCDEF bundles should 
be used as an assessment 
tool in every ICU, 
prolonged sedation leads 
to delirium. ABCDEF 
leads to improved patient 
outcomes like better pain 
management, less time on 
the ventilator, and 
decreases the incidence of 
delirium.  
Level of evidence is lower 
and there is an increased 
risk for bias. 





E., & Girard, 





5 Older adults in the 
ICU. First study – 
852 patients. 
Second – 400 
patients.  
Third – 126 
patients. 
Benzodiazepines 




sedatives, and the 






Use of the ABCDEF 
bundle led to less patients 
receiving benzodiazepines 
(62% before 
implementation and 51% 
after). Patients managed 
with the bundle had a 
14% lower prevalence of 
delirium and those who 
did become delirious 
experienced it for one day 
less.  
Each of the studies 
mentioned were 
measuring or comparing 
something slightly 
different.  





Ely, E. W., 
Pandharipand
e, P. P., & 











ventilation and the 
other group had 
IV sedatives that 
were interrupted 
daily until the 
patients were 
awake.  
Interrupting sedation daily 
leads to less time in the 
ICU. Stronger sedation 
leads to worse ICU 
outcomes. Interrupted 
sedation lead to two days 
less on the ventilator and 
3.5 less days in the ICU. 
Smaller sample size, 
increased risk for bias 
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M. B., & 








5 Adult ICU patients. 
430 adults in one 
study, 457 elderly 
patients in another, 











Low dose haloperidol drip 
significantly reduced the 
incidence and prevalence 
of ICU delirium. The 
ABCDEF bundle is part 
of the PAD guidelines 
that can be implemented 
in the ICU setting. These 
guidelines also focus on 
ventilator weaning, sleep 
hygiene and early 
mobility in the ICU to 
improve outcomes. 
Lack of generalizability 
due to single center study. 
Barriers to implementing 
evidence based sedation 
practcies like nurse 
acceptance and 
interruptions to physicians 
schedules and patient 
safety concerns. Low 
response rates. Limited 
generalizability for some 
of the studies included. 
Low response rates for 




























patients from seven 
California hospitals 




evaluated daily.  
More bundle compliance 
was associated with 
improved survival, more 
days delirium free, and 
reduced illness severity 
and ventilation. If patients 
were not in pain all 
sedatives were turned off 
in regard to the A in the 
ABCDEF bundle. 
Lack of strict protocols 
usually in randomized 
controlled trials. Bundle 
was used on palliative 
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impact that the 
ABCDEF bundle 






to the ABCDEF 
bundle. 
Significantly lower rates 
of delirium and mortality 
followed the 
implementation of the 
ABCDEF bundle. 
Sedation interruption 
lessened time on the 
ventilator. Different 
sedatives used in the 
neuro ICU. 
Neurologically impaired 
individuals are generally 
excluded from studies so 
this could have impacted 
results by limiting 
generalizability. 
ICU delirium - 
a diagnostic and 
therapeutic 
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5 Adult patients in 
the ICU. 6,953 
critically ill adults. 
ICU delirium 
management.   
ICU delirium was reduced 
in the group cared for 
with the ABCDEF bundle 
(48.7% vs. 62.3%). This 
group also had less days 
of ICU delirium (33% vs. 
50%).   
This study noted that it 
was limited to only ICU 
patients and delirium is 
still a problem outside of 











5 Adult patients in 





effects on patient 
outcomes with the 
use of delirium 
management 
strategies like the 
ABCDEF bundle. 
Use of the ABCDEF 
bundle led to a decreased 
incidence of ICU delirium 
and improved other 
patient outcomes.  
Limited information on 
sleep medications as a 
pharmalogic intervention.  
The Cost of 
ICU Delirium 











Girard, T. D., 
Patel, M. B., 
Hughes, C. 




4 Medical and 
surgical ICUs in a 
large academic 





The cost of 
delirium related 
expenses were 
estimated for a 30 
day long ICU stay 
and then costs 
from survivors 
were investigated. 
The ABCDE bundle is 
one of the 
multicomponent bundles 
used to reduce delirium 
prevalence and hospital 
costs. It is estimated that 
that a 30 day long stay 
related to ICU delirium is 
an additional $17, 838 in 
expenses related to 
delirium resource 
utilization.  
Health care costs and 
utilization are variable 
across the world so this 
data may not be fitting for 
other areas. How hospitals 
recognize and respond to 
delirium varies. 
Differences between what 
individual patients pay 
and what insurance 
companies cover.  
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D. R., Mehta, 
S., Adhikari, 
N. K., Cheng, 
W., Ely, E. 
W., Egerod, 
I., Fergusson, 
D. A., & 




1 Critically ill adult 
patients at risk for 
delirium. 14 studies 
with a total of 
1,844 ill adults.  
Pharmalogical 
treatment of 
delirium, and its 
impact on the 
duration of 
delirium.  
Six different drug classes 
were compared with one 
another in regard to 
delirium prevalence and 
management. DEX was 
the only drug to reduce 
delirium.  
No mention of ABCDEF 
bundle, but delirium 
guidelines were assessed. 
Trial limitations include 
randomization, blinded 
outcome assessment, and 




of How ICU 
Liberation 
Serves Patients 
and Families.  









the concept of 
ICU liberation. 
In total 76 ICUs are 
involved within this QI 
project. The PAD 
guidelines and the 
ABCDEF bundle to 
liberate ICU patients from 
harm. 
Limited generalizability 
due to inclusion and 
exclusion criteria for 
RCTs included within this 
article.  
 
